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Abstract: Pine is a conifer with wide uses due to its effectiveness for both uses: 
medical industry and the food industry. Currently, consumers' attention is focused 
on the use of foods rich in active ingredients and with the lowest possible degree of 
processing (slow food). The present study describes the main physico-chemical 
characteristics of pine (Pinus Sylvestris), its importance, its uses in the 
pharmaceutical industry, in the food industry, the spread on the Romanian territory 
and the biological activity of pine oil. 
 





The common pine (Pinus sylvestris) has been the concern of many 
researchers over time, both in fundamental and applied studies, relevant for 
both forestry and complementary studies. 
The species belonging to the pine have adapted in various forest 
ecological and economic systems, the studies being quite old for almost 275 
years, and the breeding system for over 50 years (Pyhäjärvi et al., 2019). 
Currently, the attention of researchers in the field is in the direction 
of the discovery of new bioactive compounds, which can be used for various 
purposes. The common pine (Pinus sylvestris L.) has the widest spread, 
grows spontaneously in northern Europe and Asia and is an important tree 
in the forest economy of European countries, especially in the most northern 
regions (Durrant et al., 2016). 
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Over 100 varieties of Pinus sylvestris have been described in the 
literature, but only three to four varieties are more widespread (The Plant 
List, 2019). The difference between them consists in genetic analysis and 
resin composition (Farjon, 2005). 
 
Botanical aspects and origin 
 
Pinus sylvestris L., also known as the common pine, belongs to the 
subgenus Pinus. It normally grows up to 25 m in height and in exceptional 
cases up to 40 m. They have a thick bark, which is scaly dark gray-brown on 
the underside, orange and thin trunk.  
Mature trees differ from the young ones by their long, hollow and 
straight trunk, covered by a rounded leaf with a flat tip. The needles are 
blue-green, 3-5 cm long and appear in bundles of two. The cones are sharp 
ovoid in shape and have a length of 3-7 cm (Maciag et al., 2007). 
 
 
Figure 1. Taxonomic hierarchy of genus Pinus L. 
(Source: Gifford et al., 1989) 
 
Pines are conifers of the genus Pinus, family Pinaceae. There are 
about 115 species of pine that are divided into three subgenuses, 
differentiated according to the size and shape of the cone, the size and 
number of seeds and the shape and color of the leaves: Strobus (white or 
soft pines), Ducampopinus (lace bark and bristlecone pines) and Pinus 
(yellow or hard pines).  
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Pines are commercially among the most important species used for 
timber and wood pulp in temperate and tropical regions of the world. This is 
due to their rapid growth of softwoods that can be planted in relatively 
dense stands, and because they are acidic needles in decay inhibit the 
growth of other competing plants. 
The common pine is the most widespread conifer on the globe, 
occupying about 143 million ha (3.7% of the forested area of the globe). At 
European level, Scots pine occupies approximately 28 million hectares, 
which represents 20% of the forest fund (Durrant et al., 2016). 
In Romania, the common pine is less widespread compared to other 
countries, vegetating spontaneously, in massif, at altitudes between 310 m, 
Dofteana - Baciu, and 1600 m, in the Retezat Mountains, insular, along the 
Carpathians and in the Apuseni Mountains, on arid rocks, peatlands etc.  
The general distribution of the Scots pine on the Romanian territory 
is, on the one hand, the result of the general evolution of the vegetation in 
Europe, after the postglacial period, being determined climatically, and on 
the other hand, of the anthropic intervention. 
 
Chemical composition and medicinal use 
 
Pine is a common plant in folk medicine used worldwide. Due to the 
high content of bioactive molecules in various parts of pine, including bark, 
they have been extensively researched.  
Different parts of a pine (needles, seeds, bark and cones) and 
different solvents can be used to extract polyphenols. The pine bark is the 
best examined part. Although all pine extracts have significant amounts of 
polyphenols, their content in the extract depends on the type of solvent, the 
method of extraction, the part of the plant used or the species of pine.  
People around the world use herbal supplements and medicines 
because of their beneficial effects on human health (Iravani et al., 2011). 
Coniferous shoots are a particularly rich source of terpenoid 
hydrocarbons, pinene, in the form of alpha and beta isomers, which as one 
of the main components of the resin belongs to the water-insoluble fraction.  
Alpha and beta-pinene can serve as precursors of compound flavors 
in food production, they are also components of renal and hepatic drugs 
(Salehi et al., 2018).  
Studies in rodents on alpha - pinene have shown gastroprotective, 
analgesic and anticonvulsant properties; also exerted therapeutic effects in 
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some types of cancer and allergies (Matsuo et al., 2011; Nam et al., 2014; 
Pinheiro et al., 2015; Zamyad et al., 2019).  
The compounds present in conifers also had antioxidant and 
reducing effects (Emami et al., 2013; Dziedziński et al., 2020). Bark, 
needles, pollen and other parts of many pine species have been used since 
ancient times and have proven to be excellent raw materials in various 
preparations (Li et al., 2015).  
The first documented use of pine bark extracts dates back to 1535, 
when the French explorer Jacques Cartier described events in which he and 
his crew avoided death from scurvy - a disease caused by vitamin C 
deficiency - through a drink made from the bark of Pine tree.  
In 1951, French researcher Jacques Masquelier began studying the 
green components of pine (leaves in the form of needles) to identify the 
main bioactive components. 
The Scots pine is a long-lived coniferous tree with significant 
economic uses, whose shoots and leaves are characterized by the high 
content of bioactive compounds. These trees comprise 68% of Polish forests 
and have traditionally been used to produce liqueurs, ointments and syrups 
with multiple therapeutic properties (Dziedziński et al., 2020). 
Pinus sylvestris is a common species of pine, intensively studied, so 
the phytochemical composition of its bark is well known, being identified 
phenolic compounds such as myricetin, eleuteroside, quercetin, vanillic 
acid, catechin, ferulic acid and taxifolina.  
Volatile compounds such as α-pinene and β-pinene have also been 
identified in Pinus sylvestris bark extractions. These compounds result from 
bark extract having anti-inflammatory effect by inhibiting NO, 
antiproliferative against prostate cancer cells suppressing adipocyte 
differentiation and Patel pancreatic lipase inhibition. Common pine has a 
fairly wide range of medicinal uses, being especially appreciated for its 
antiseptic action and beneficial effect on the respiratory system. It is 
contraindicated for use in people prone to allergic skin reactions, while the 
essential oil should not be used internally unless it is under medical 
supervision. 
 
Usage and applications in food processing 
 
Currently, knowledge on the properties and applications of 
coniferous components is quite limited, so far no in-depth studies have been 
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conducted on the use of bioactive components in food, and these may be 
defining elements in both the pharmaceutical industry and dietary 
supplements, food which currently has one of the fastest growths in the food 
market (Burdock et al., 2019; Dziedziński et al., 2020). 
The use of raw materials to obtain extracts from coniferous shoots 
can contribute to the development of a functional food sector. Foods 
enriched with ingredients that contain active phytochemicals reduce the 
incidence of disease, an extremely important factor (Asgary et al., 2018; 
Górecka et al., 2020; Dziedziński et al., 2020). 
Various parts of the pine (for example, buds, needles, twigs, cones 
and nutshells) are used to extract the essential oil. The essential oils 
obtained were extensive research on the chemical composition, antioxidant 
effect and antimicrobial activity of the essential oil obtained from needles, 
pine cones, pine nuts and pine branches (Judžentienė et al., 2006; Liu & Xu, 
2012; Mimoune et al., 2013; Tumen et al., 2010; Yang et al., 2010; Zeng et 
al, 2012). 
There is a growing demand for health-promoting plant products all 
over the world (Varelas et al., 2017). Today, conifer shoots are virtually 
unused as a food ingredient, despite their common availability in many parts 
of the world. An exception is a common juniper, whose cones resembling 
berries are a popular spice in Europe and beyond (Šojic et al., 2017). 
Products made from pine buds, available on the market are the syrup 
obtained from shoots, beer based on pine buds and teas from pine needles. 
Despite these potential applications, at present, common pine products are 
not very popular among consumers (Semeniuc et al., 2016). 
Recently there have been attempts to use pine components in 
fortified foods, for example in kefir and beer. Such products have a higher 
antioxidant capacity, better storage stability and can positively influence the 
quality of the product (Semeniuc et al., 2016). 
 
Biological activity of pine oil 
 
Pine oils are essential oils mainly obtained by the hydro distillation 
of needles, twigs and cones from a variety of pine species, e.g. P. sylvestris, 
P. mugo, P. palustris. 
Essential oil of P. sylvestris needle is a colorless or pale yellow 
mobile liquid with strong, dry-balsamic, turpentine-like aroma. It is 
nontoxic for live organisms and nonirritating in low concentrations.  
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It is known that Scots pine common oil possess wide therapeutic 
effect, e.g.: antibacterial, antifungal, antiviral, antiseptic (pulmonary, 
urinary, hepatic), antineuralgic, cholagogue, choleretic, diuretic, 
expectorant, hypertensive.  
It is used in illnesses of respiratory system like cough or respiratory 
illness and applied in medical baths, compresses and massages (warm 
effect). It is also used as an insecticide and deodorant (Gora et al., 2000; 
Lawlees, 1992). 
Among the main bioactive compounds of pine essential oils are α-
pinene and β-pinene monoterpenes, widely recognized as antimicrobial 
substances (antifungal, antibacterial, antiviral) (Krauze-Baranowska et al., 
2002; Bakkali et al., 2008; da Silva et al., 2012; Kozioł et al., 2014), 
antioxidants, anticancer and genotoxic (Aydin et al., 2013); both 
monoterpenes, dextrorotated form (1R) - (+) and/or as levorotatory form 
(1S) - (-).  
The obtained fins are used as industrial solvents (Schmidt, 2010; 




The common pine is a conifer with wide uses in the pharmaceutical 
and food industry in addition to its use as a tree in the forest industry.  
With a high ecological plasticity, its more efficient use will highlight 
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